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Attendance Problems. Complete each sentence.
1. If the measures of two angles are   ?  , then the angles are congruent.

2. If two angles form a   ?  , then they are supplementary.

3. If two angles are complementary to the same angle, then the two angles are   ?  .

• I can write flowchart and paragraph proofs.
• I can prove geometric theorems by using deductive reasoning. 

Common Core
CC.9-12.G.CO.9 Prove geometric theorems about lines and angles.
CC.9-12.G.CO.10 Prove theorems about triangles.

A second style of proof is a flowchart proof, which uses boxes and arrows 
to show the structure of the proof.

�
The justification for each step is written below the box.

Q: What do you call two fishermen standing up? 
A: Vertical anglers. 

Vocabulary

flowchart proof paragraph proof
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�

�
The best that we can do is to be kindly and helpful toward our friends and 
fellow passengers who are clinging to the same speck of dirt while we are 
drifting side by side to our common doom. - Clarence Darrow 

Why learn this?
Flowcharts make it easy to see how the 
steps of a process are linked together.

A second style of proof is a  flowchart proof , 
which uses boxes and arrows to show the structure 
of the proof. The steps in a flowchart proof move 
from left to right or from top to bottom, shown by 
the arrows connecting each box. The justification 
for each step is written below the box.

THEOREM HYPOTHESIS CONCLUSION

Given collinear points A, B, C, and D arranged 
as shown, if   −−

 AB  "   −−
 CD , then   −−

 AC  "   −−
 BD .

A B C D

  −−
 AB  "   −−

 CD   −−
 AC  "   −−

 BD 

 Theorem    -1 Common Segments Theorem

1E X A M P L E  Reading a Flowchart Proof

Use the given flowchart proof to write a two-column 
proof of the Common Segments Theorem.

Given:   
−−

 AB  "   
−−

 CD  
A B C DProve:   

−−
 AC  "   

−−
 BD 

Flowchart proof: 

Given Reflex. Prop. of =

Def. of ! segs.Def. of ! segs. 

BC = BC

AC ! BD

Add. Prop. of =

AB + BC =
BC + CD

AB = CD 

Subst.

Seg. Add. Post.

AC = BD

AB + BC = AC,
BC + CD = BDAB ! CD

Two-column proof: 

Statements Reasons

1.   −−
 AB  "   −−

 CD 

2. AB = CD

3. BC = BC

4. AB + BC = BC + CD

5. AB + BC = AC, BC + CD = BD

6. AC = BD

7.   −−
 AC  "   −−

 BD 

1. Given
2. Def. of " segs.
3. Reflex. Prop. of =
4. Add. Prop. of =
5. Seg. Add. Post.
6. Subst.
7. Def. of " segs.

Objectives
Write flowchart and 
paragraph proofs.

Prove geometric 
theorems by using 
deductive reasoning.

Vocabulary
flowchart proof
paragraph proof

Flowchart and 
Paragraph Proofs
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Example 1. Use the given flowchart 
proof to write a two-column proof.

Given: �  are complementary.�
Prove: �  are complementary.
Flowchart proof:

�

 R2 & R3  R1 ≅ R3

 R2 & R1
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4. Guided Practice: Use the given 
flowchart proof to write a two-
column proof.

Given: RS = UV, ST = TU
Prove: �
Flowchart proof:

�

RT ≅ TV
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Video Example 2. Use the given two-
column proof to write a flowchart 
proof.

Given: �
Prove: �

 R1≅R3
 mR2 = mR4

Statement Reason

Given

Linear pair theorem.

Congruent supplements theorem.

Definition of congruent angles.

� R2 ≅ R4

� R1 ≅ R3

� mR2 = mR4

�  are supplementary.
�  are supplementary.
 R1& R2

 R3& R4
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 1. Use the given flowchart proof to write a two-column proof.

Given: RS = UV, ST = TU 
R S T U VProve:   −− RT  "   

−− TV 

Flowchart proof: 

Given

RS + ST = TU + UV

RS = UV, ST = TU

RT ! TVRT = TV 

Def. of ! segs.Add. Prop of = Subst.

Seg. Add. Post.

RS + ST = RT,
TU + UV = TV

2E X A M P L E  Writing a Flowchart Proof

Use the given two-column proof to write a flowchart proof of the 
Converse of the Common Segments Theorem.

Given:   
−−

 AC  "   
−−

 BD  
A B C DProve:   

−−
 AB  "   

−−
 CD 

Two-column proof: 

Statements Reasons

1.   −−
 AC  "   −−

 BD 

2. AC = BD

3. AB + BC = AC, BC + CD = BD

4. AB + BC = BC + CD

5. BC = BC

6. AB = CD

7.   −−
 AB  "   −−

 CD 

1. Given
2. Def. of " segs.
3. Seg. Add. Post.
4. Subst.  Steps 2, 3

5. Reflex. Prop. of =
6. Subtr. Prop. of =
7. Def. of " segs.

Flowchart proof: 

Seg. Add. Post

Subst. Subtr. Prop. of =

AB = CD

Reflex. Prop. of =

AC ! BD
AB + BC = AC, 
BC + CD = BD

Given

Def. of ! segs.Def. of ! segs. 

BC = BC

AC = BD AB ! CDAB + BC = BC + CD

 2. Use the given two-column proof to write a flowchart proof.

  Given: ∠2 " ∠4 

1 2 3 4
  Prove: m∠1 = m∠3

  Two-column proof: 

Statements Reasons

1. ∠2 " ∠4
2.  ∠1 and ∠2 are supplementary.

∠3 and ∠4 are supplementary.
3. ∠1 " ∠3
4. m∠1 = m∠3

1. Given
2. Lin. Pair Thm.

3. " Supps. Thm.
4. Def. of " $

Like the converse 
of a conditional 
statement, the 
converse of a 
theorem is found 
by switching the 
hypothesis and 
conclusion.

2-7 Flowchart and Paragraph Proofs 119
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Example 2. Use the given two-column proof to 
write a flowchart proof.

Given: B is the midpoint of � .
Prove: 2AB = AC

�

AC
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5. Guided Practice. Use the given two-column proof to write a 
flowchart proof.

Given: �
Prove: �

�

A paragraph proof is a style of proof that presents the steps of 
the proof and their matching reasons as sentences in a 
paragraph. Although this style of proof is less formal than a two-
column proof, you still must include every step.

 R2 ≅ R4
 mR1 = mR3
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�
Video Example 3. Use the given 
paragraph proof to write a two-column 
proof.

Given: �
Prove: �
Proof: By the Vertical Angle Theorem, 
�  It is given that � . 
By the Transitive Property of Congruence, �  and thus � .

 R1≅R3
 R2 ≅ R4

 R1≅R2&R3≅R4.  R1≅R3
 R3≅R2,  R2 ≅ R4



Pre-AP Geometry 2-7 Study Guide: Flowchart and Paragraph proofs (pp 118-121)
Page �  of �10 16

�

1

23

A  paragraph proof  is a style of proof that presents the steps of the proof and 
their matching reasons as sentences in a paragraph. Although this style of proof 
is less formal than a two-column proof, you still must include every step.

THEOREM HYPOTHESIS CONCLUSION

   -2 Vertical Angles Theorem
Vertical angles are congruent. 

∠A and ∠B are 
vertical angles. ∠A " ∠B

   -3 If two congruent angles are 
supplementary, then each angle is 
a right angle. (" # supp. → rt. #)

∠1 " ∠2

∠1 and ∠2 are 
supplementary.

∠1 and ∠2 are 
right angles.

 Theorems

3E X A M P L E  Reading a Paragraph Proof

Use the given paragraph proof to 
write a two-column proof of the 
Vertical Angles Theorem.

Given: ∠1 and ∠3 are vertical angles.
Prove: ∠1 " ∠3 

Paragraph proof: ∠1 and ∠3 are vertical angles, so they are formed by 
 intersecting lines. Therefore ∠1 and ∠2 are a linear pair, and ∠2 
 and ∠3 are a linear pair. By the Linear Pair Theorem, ∠1 and ∠2 
 are supplementary, and ∠2 and ∠3 are supplementary. So by the 
 Congruent Supplements Theorem, ∠1 " ∠3.

Two-column proof: 

Statements Reasons

1. ∠1 and ∠3 are vertical angles.
2.  ∠1 and ∠3 are formed by intersecting lines.
3.  ∠1 and ∠2 are a linear pair.

∠2 and ∠3 are a linear pair.
4.  ∠1 and ∠2 are supplementary.

∠2 and ∠3 are supplementary.
5. ∠1 " ∠3

1. Given
2. Def. of vert.  #
3. Def. of lin. pair

4. Lin. Pair Thm.

5. " Supps. Thm.

 3. Use the given paragraph proof to write 
a two-column proof.

Given: ∠WXY is a right angle. ∠1 " ∠3 X

W

Y
2

1
3

Z

Prove: ∠1 and ∠2 are complementary.

Paragraph proof: Since ∠WXY is a right 
 angle, m∠WXY = 90° by the definition 
 of a right angle. By the Angle Addition 
 Postulate, m∠WXY = m∠2 + m∠3. By substitution, 
 m∠2 + m∠3 = 90°. Since ∠1 " ∠3, m∠1 = m∠3 by 
 the definition of congruent angles. Using substitution, 
 m∠2 + m∠1 = 90°. Thus by the definition of 
 complementary angles, ∠1 and ∠2 are complementary.
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Example 3. Use the given paragraph proof to 
write a two-column proof.

Given: �
Prove: �
Paragraph Proof: It is given that � . 
� are supplementary by the Linear Pair 
Theorem. So � by definition of 
supplementary. By Substitution, �

 mR1+mR2 = mR4
 mR3+mR1+mR2 =180°

 mR1+mR2 = mR4
 R3&S4

 mR3+ mR4 = 180°
 mR3+mR1+mR2 =180°



Pre-AP Geometry 2-7 Study Guide: Flowchart and Paragraph proofs (pp 118-121)
Page �  of �12 16

6. Guided Practice. Use the given paragraph proof to write a two-
column proof.

Given: � is a right angle. �
Prove: � are complementary.
Proof: Since �  is a right angle, � by the 
definition of a right angle. By the Angle Addition Postulate, 
�  By substitution, �  Since � , 
� by the definition of congruent angles. Using substitution,
�  Thus by the definition of complementary angles, �  are 
complementary.

 RWXY  R1 ≅ R3
 R1&R2

 RWXY  mRWXY = 90°

 mRWXY = mR2 +mR3.  mR2 +mR3= 90°.  R1 ≅ R3
 mR1= mR3
 mR2 + mR1 = 90°.  R1& R2
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Video Example 4. Use the given two-
column proof to write a paragraph proof.

Given: �
Prove: �

PQ ≅ RS
PR ≅ QS

Statement Reason

Given

PQ = RS Definition of congruent segments.

QR = QR Reflexive property of equality.

PQ + QR = RS + QR Addition property of equality.

PQ + QR = PR
RS + QR = QS

Segment addition postulate.

PR = QS Substitution property of equality.

Definition of congruent segments.

� PQ ≅ RS

�PR ≅QS
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4E X A M P L E  Writing a Paragraph Proof

Use the given two-column proof to write a paragraph proof of 
Theorem 2-7-3.

Given: ∠1 and ∠2 are supplementary. ∠1 " ∠2 1 2
Prove: ∠1 and ∠2 are right angles.

Two-column proof:

Statements Reasons

1.  ∠1 and ∠2 are supplementary. 
∠1 " ∠2

2.  m∠1 + m∠2 = 180°
3. m∠1 = m∠2
4. m∠1 + m∠1 = 180°
5. 2m∠1 = 180°
6. m∠1 = 90°
7. m∠2 = 90°
8. ∠1 and ∠2 are right angles.

1. Given

2. Def. of supp. #
3. Def. of " #  Step 1

4. Subst.  Steps 2, 3

5. Simplification
6. Div. Prop. of =
7. Trans. Prop. of =  Steps 3, 6

8. Def. of rt. ∠

Paragraph proof: ∠1 and ∠2 are supplementary, so m∠1 + m∠2 = 180° 
 by the definition of supplementary angles. They are also congruent, 
 so their measures are equal by the definition of congruent angles. 
 By substitution, m∠1 + m∠1 = 180°, so m∠1 = 90° by the Division 
 Property of Equality. Because m∠1 = m∠2, m∠2 = 90° by the 
 Transitive Property of Equality. So both are right angles by the 
 definition of a right angle.

 4. Use the given two-column proof to write a paragraph proof.

  Given: ∠1 " ∠4 
1 2 3 4  Prove: ∠2 " ∠3

  Two-column proof: 

Statements Reasons

1. ∠1 " ∠4
2. ∠1 " ∠2, ∠3 " ∠4
3. ∠2 " ∠4
4. ∠2 " ∠3

1. Given
2. Vert. # Thm.
3. Trans. Prop. of "  Steps 1, 2

4. Trans. Prop. of "  Steps 2, 3

When I have to write a proof and I don’t see how to start, I look at what I’m 
supposed to be proving and see if it makes sense. If it does, I ask myself why. 
Sometimes this helps me to see what the reasons in the proof might be.
If all else fails, I just start writing down everything I know based on the 
diagram and the given statement. By brainstorming like this, I can usually 
figure out the steps of the proof. You can even write each thing on a 
separate piece of paper and arrange the pieces of paper like a flowchart.

Writing a Proof

Claire Jeffords
Riverbend High School
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Example 4. Use the given two-column proof to write a 
paragraph proof.

Given: �  are complementary.
Prove: �  are complementary.

 R1&R2
 R3&R4

Statement Reason

Given

Definition of complementary angles.

Vertical angles theorem.

Definition of congruent angles.

Substitution property of equality.

Definition of complementary angles.

� mR3+ mR4 = 90°

�
 

R1 ≅ R3
R2 ≅ R4

�  are complementary. R1& R2

�  are complementary. R3& R4

�
 

mR1 = mR3
mR2 = mR4

� mR1+ mR2 = 90°
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7. Guided Practice. Use the given two-
column proof to write a paragraph 
proof.

Given: �
Prove: �
Two-column proof: 

�

2-7 Flowchart and Paragraph proofs
• (p 123) 7-10, 12, 14, 16-20, 24, 26.
• 2B Ready to Go On & posttests.

 R1≅R4
 R2 ≅R4


